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1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BIsICTCS (POPMUPOBAHUE CIICAYIOMIMX KOMIIETSHIUH:

OIIK-4 CnocobeH WuCHONB30BaTh COBPEMEHHBIC HWH()OPMAIMOHHBIE TEXHOJIOTHH |
IpOrpaMMHEIE CPEICTBA IIPU MOAECIMPOBAHUU TEXHOJIOTHYECKUX IIPOLECCOB;.

ITK-2 CriocoOHOCTh CaMOCTOSITEIFHO NMPUMEHSATh 3HAHUS HAa MPAKTUKE MO 00paboTke U
aHaM3y HAyYHO-TEXHMUYECKOH MH(OpMAIMM M PE3yIbTaTOB MCCIEIOBAaHUN, SKCIIEPUMEHTOB U
HaOJIFO JEHUIA.

Pesynbpraramu 0CBOEHUS AMCLUIUIMHBI ABIISIOTCS CICAYIONINE UHAUKATOPBI JTOCTHKEHUS
KOMIIETEHLIHM:

HNOIIK 4.1 3nath coBpeMeHHbIE HWH()OPMAIMOHHBIE TEXHOJOTUM M IPOTPaMMHBIE
CpelcTBa i MOACIIUPOBAHUS TEXHOJIOTMYECKUX MPOLECCOB

HNOIIK 4.2 VYwmeTh NpUMEHSTh COBpPEMEHHBIE WH(OOPMAIMOHHBIC TEXHOJIOTHU TMPHU
MOJICJIMPOBAHUS TEXHOJIOTMUECKHUX MPOIIECCOB

HNOIIK 4.3 VmeTh HaBBIKM HWCIOJIB30BaHUS WH(POPMAIIMOHHBIX TEXHOJOTHUH MpHU
MOJICJIMPOBAHUS TEXHOJIOTMUECKHUX MPOIIECCOB

UIIK 2.1 3Hath KaK OCYIIECTBHTh W OPTaHU30BaTh COOp, aHAIM3 U CHCTEMAaTH3aIIUIO
UHOpMAaLIKH 110 PoOIIeMe HUCCIeJOBAHUS

UIIK 2.2 VYwmeTe aHanu3upoBaTh, HMHTEPHPETUPOBATH, OLIEHUBATH, MPEACTABIATH
PE3yNbTATHI MPOEKTOB IIJIAHOB U IIPOTPaMM MPOBEACHHSI OTACIBHBIX 3TAMOB PadoT.

UIIK 2.3 Bmamers cmoco0aMu MOATOTOBKU JIEMEHTOB JOKYMEHTAIIUU M MPOBEACHUEM
OTJENIbHBIX 3TANoB PadoT

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— OCBOUTH KJIIOYEBbIC MOHSATHS, LEIH M 33Ja4H HCIIOJIb30BAaHHS MAIIMHHOTO OO0y4YeHHS
IPY MOJICIIMPOBAHNH TEXHOJIOTMYECKUX MPOLIECCOB.

— HayuuTbcst YTEHUIO U aHANIM3Y aKaJeMUYECKOH JIUTEpaTyphl 10 MOCTPOCHUIO U OIICHKE
Ka4yecTBa TIIOJIyYCHHBIX MOJENeH ¥ TEXHMYECKOM MOKyMEHTAllMH 0 IPOrpaMMHBIM
O6uOIMOoTEeKaM U aNrOpUTMaM MAIIMHHOTO O0yUYEHHS.

— [IproOpecTr HaBBIKM pa3pabOTYMKa METOJIOB U aJITOPUTMOB aHATIHM3a JAHHBIX.

— HayuuTbcst npuMEHSTH ClieUaTu3uPOBAaHHbBIC TIPOTPaMMHBIE OMOIMOTEKH JUIsl aHAIHU3a
¥ BU3yaJIM3alliy JaHHBIX B PELICHUH MTPAKTHUECKHX 3a/1a4 MPO()ECCHOHATBHON AEATEITLHOCTH.

3. MecTo AMCHMIJIMHBI B CTPYKTYype 00pa3oBaTeIbHOI MPOrpaMMbl

Huctunnuaa oTHOCUTCS K brioky 1 «/lucuuminabl (MOTyn)».
JlucummiuHa OTHOCUTCS K 4YacTH 0O0pa3oBaTeNbHOW MPOrpaMMBI, (OPMUPYEMO
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOUICHUM, SIBIISIETCS 00513aTeNbHON I U3YUECHHUS.

4. Cemectp(b1) ocBOeHMs U GopMa(bl) IPOMEKYTOUHON ATTECTALNH MO TUCHMUILINHE

[TepBrIii cemecTp, 3a4eT

5. Bxoanble TpeOOBaHMS AJIs1 OCBOCHHS IMCHUILIHHbBI

JIJ1s1 yCIIenTtHOTO OCBOCHHMS TUCIUIUIMHBI TPEOYIOTCS KOMIIETSHITUH, ChOPMHUPOBAHHBIE B
XO07Ie OCBOEHHsI 00pa30BaTEIbHBIX IPOTPaMM MPEIIECTBYIOLIETO YPOBHS 00pa30BaHuUs.

6. SI3bIK peasm3anuu

Pycckuin

7. O0LeM TUCHUIIITHHEI

OO0mas TpyA0eMKOCTh JUCHUTUIIMHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPHIX:



-IIPaKTUYECKUE 3aHATHS: 26 4.
O0BeM caMOoCTOSTENbHOM pabOTHI CTyIEHTA ONPEAEIICH YUeOHbBIM IIIIAHOM.

8. Conepxxanue IMCHUIIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. Ortambl pa3sBUTUS HCKYCCTBEHHOro WHHTe/uiekTa. llocraHoBka 3amaun B
MalIMHHOM OOYYEHHH M METPUKHU KaueCTBa BEIYMCIIMTEIIbHBIX MOJICTICH.

OCHOBHBIG 9Tallbl 3BOJJOIIUN I/ICKyCCTBeHHOI‘O HUHTCJIIJICKTA. HpellMeT n 3aadyu
MalIMHHOTO OO0ydYeHHs W aHajau3a JaHHbIX. OCHOBHBIC TIPUHIUIIBI, 334l W TIOJXOIBI,
UCTOJIb30BaHUE B pA3IMYHBIX 00NacTax Hayku W wuHAycTpud. OOyuaromias, TecTroBas H
BaJIMAIIMOHHAs BEIOOpKA. TOYHOCTH, TOJIHOTA M aHaJIM3 KadecTBa ¢ momoinbio ROC kpuBOH.

Tewma 2. Uctounnku nanubix. bubmmoTreku npeaBapuTeIbHON 00pabOTKH JaHHBIX.

HcTouynuku W OCHOBHBIC THUMBI JaHHBIX. [lOBTOpeHHE OCHOB NpPOrpaMMHUpPOBaHUsS Ha
s3pike Python 3. 3HakOMCTBO co criennanu3upoBaHHbIMU OnOrorekamu NumPy, SciPy, pandas.
Marpunsl. ManexcupoBanue, cpe3sl. O0beIMHEHHE MacCUBOB. 3ampochl K TabiuIam: BEIOOpKa
CTPOK/CTOJIOIIOB TIO 3aJaHHBIM KpuTepusM. Monudukanus 3meMeHToB Tadiuibl. JloGaBieHue
cTpok/ctondroB. 'pynmupoBka u arperupoBanue. OObeauHeHHE TAONHIl (Pa3TUYHBIC BUIBI
join). [TocTpoenne cBoHBIX TabmwHIL (pivot tables).

Tema 3. Aunroputmbl OOydeHHs € YyuYdTelIeM: KJacCU(UKAIUsA, perpeccus,
paHXupoBaHUE.

[TocranoBka 3amaun kiaaccu@ukanuu, 0030p OCHOBHBIX METOJIOB €€ perieHus. bunapHas
U MHOT'OKJIaCCOBas K.HaCCI/Iq)I/IKaLII/I}I. Pasz[eﬂeHHe JaHHbIX Ha 06yan0H1He U TECTOBLIC.
JlunelHbIll perpecCHOHHBIN aHanu3. Peanusamms mojeneil Ha ocHoBe Meroda k -Ommkaiimmx
cocenel. Meron JIOTHCTUYECKOU PErPECCHH.

Tema 4. Anropurmbl o00yueHuss 0e€3 yuuTeNsd: KIacTepH3alMsi U yMEHBIICHUE
Pa3MEpHOCTH.

AJNTOpUTMBI KJIACTEpU3aLUU C (PUKCHUPOBAHHBIM KOJIMYECTBOM KIJIAcTepoOB. AHcaMOuun
QITOPUTMOB ~ MAIIMHHOTO  0o0y4yeHusa. Meronel  oTOopa  mpusHakoB.  Onrumuszanus
runepnapaMmeTpoB. MeTon riiaBHbIX KOMIIOHEHT.

Tema 5. Buzyanuzanus oay4eHHBIX pe3yIbTaTOB.

3HAKOMCTBO C pa3UYHBIMU METOAaMH MpeaoOpadOTKH [aHHBIX, OMHCATEIbHBIMU
CTaTHCTUKAMH U OCHOBHBIMHU CTIOCOOaMU BU3yanu3anuu JaHHBIX. O030p 6ubnmmorex matplotlib,
seaborn.

9. Tekymuii KOHTPOJIb O TUCHUIINHE

Texymuii KOHTPOJIb MO JUCHUIUIMHE MPOBOAMTCSA ITyTEM KOHTPOJIS IMOCEIIAeMOCTH U
BBITIOJIHEHUS JTOMAIIHUX 33JaHuid, U (uKcupyercs B (popMe KOHTPOJIBHOM TOUKHM HE MEHee
OJIHOTO pasa B CEMECTP.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJd pa3MenieHsl Ha caite TI'Y B pasgene
«udopmarnus 06 oOpa3oBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTecTallnu

3auer B TEpPBOM CEMECTpE INPOBOJUTCA B NHCBMEHHOM (opMe 1o OuiieTam.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex vacTeil. [IpomomkurensHOCTh 3auera 1 gac.

OreHOuHBIE MaTepuanbl Ui MPOBEACHUS MPOMEXYTOUHOW aTTeCTallud Pa3MELIeHbl Ha
caiire TI'Y B pasmene «Mudpopmaums o0  oOpa3oBarenbHOl  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.



11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHHue

a) DJEKTPOHHBIM y4eOHBIN Kypc MO JUCHUIUIMHE B 3JIEKTPOHHOM YHUBepcuTere «iDO» -
https://Ims.tsu.ru/course/view.php?id=34580

6) OueHouHBIE MaTepHalbl TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUHOH aTTecTaluu I10
JUCLUATUIMHE.

12. Ilepevyenn y4yeOHOM auTepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEparypa:
— Introduction to Machine Learning with Python: A Guide for Data Scientists / Andreas
C. Miiller, Sarah Guido — O’Reilly, 2017. — 376 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— 1. Machine Learning: A Probabilistic Perspective (Adaptive Computation and Machine
Learning Series) / Murphy, Kevin P. MIT Press. 2014

— 2. Encyclopedia of Machine Learning and Data Mining / Sammut. Springer. 2016

— 3 Jlyru M. Uzyuaem Python. IToapoOusiii cnpaBounuk — M.: CumBon-mumoc, 2015 -
1280 c.

B) pecypchl cetu HTEpHET:

— http://www.machinelearning.ru IIpodeccnonanbapiii ”HGOPMAITMOHHO-aHATUTHICCKUN
pecypc,  TOCBSIICHHBIH  MAlIUHHOMY  OOYYCHHIO,  paclO3HABaHHIO  00pazoB |
WHTEJUICKTyaJIbHOMY aHAIIN3Y TaHHBIX.

— http://kaggle.com IlnaTdopma i npoBeIeHUs] KOHKYPCOB PEIIEHUS 3a/1a4 MAIIHHHOTO
00y4eHwusI.

— https://scipy.org, https://pandas.pydata.org, https:/numpy.org Texuuueckast
noKyMeHTanus k oudmuorekam NumPy, SciPy, pandas.

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT M

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpaMM. BximrouaeT mpuiioKeHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO nocTymHbIe o0nayabie TexHomoruu (Google Docs, SIlHaexkc aAuCK U T.11.).

— TeKcToBBIN penakTtop Notepad++ mnm m000i ApYro, MOANEpKUBAIOLINN MOJICBETKY
CHHTaKCHCa, TEPEKII0YEHUE MEXIY pa3HbIMH KOJMPOBKAMH M TIOWCK C WCIIOJIb30BaHHEM
PETYISIPHBIX BBIPAKCHHIA,

— Habop 6ubnmoTek /I aHanu3a JaHHbBIX Anaconda (https://anaconda.org)

— cpena pa3pabotku Jupyter Notebook (https://jupyter.org);

— s13bIK MporpamMmupoBanus Python (https:// www.python.org) ;

14. MaTepnanbHO-TeXHH4YECKOe o0ecnevyeHne

Aynutopun 1Jid IPOBEIEHUS 3aHATUH JICKIIMOHHOTO TUIIA.

Ayautopun Af  TOPOBEACHUS 3aHATUH CEMHUHApPCKOTO THUIA, WHIAUBUAYaIbHBIX
Y TPYIIIOBBIX KOHCYJIBTAINH, TEKYIEr0 KOHTPOJIS U IPOMEKYTOYHOM aTTECTallUN.

[TomerieHust U1 CaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNIOM K ceTu VIHTepHeT, B JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

BeruncnuTenbHbIe  cepBEPBl  CyNEpKOMIIBIOTEpa  TOMCKOro  roCyIapCTBEHHOIO
YHUBEPCUTETA.


https://lms.tsu.ru/course/view.php?id=34580
http://kaggle.com/
https://scipy.org/
https://pandas.pydata.org/
https://numpy.org/

15. Uudopmanus o pa3padoTunkax

loiiko BsuecnaB JleonunoBud, lLlenTp mnpukinagHoro anHanu3a OONBIIMX JaHHBIX,
JTUPEKTOP; aCCHUCTEHT, Kadeapa Teoperrndeckux ocHoB nHpopmatuku (MTIMKH)
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